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— Abstract —

Toxic Hepatitis Induced by Occupational Dimethylacetamide Exposure

Tae Sung Choi, Kuck Hyeun Woo, Jin Seok Kim
Wan Seup Park, Jung Ho Ham, Sang Je Jung, Jae Young Yu

Department of Occupational and Environmental Medicine. Soonchunhyang University

Dimethylacetamide is widely used in the production of plastics, resins, synthetic fibers,
and gums and in purification and crystallization processes. Inhalation of the vapor or skin
absorption of the liquid of dimethylacetamide(DMAC) can cause liver damage.

Toxic hepatitis possibly attributable to DMAC exposure occurred in seven works among
178 employees who had worked on a new spandex-fiber production line. A large amount of
DMAC is used as a spinning solvent for synthetic fibers in the factory. The patients were
aged 23-47 years old and composed of five males and two females. They were involved in
the process of polymerization(l patient), spinning(1), take-up(4) and packaging(l). The
mean duration of exposure was 10 weeks. They experienced fatigue, dizziness and jaun-
dice. The patients showed elavated total bilirubin, alanine aminotransferase(ALT), and
aspartate aminotransferase(AST) levels. The serologic test for viral hepatitis A, B and C
were negative, as were the abdominal ultrasonographic scans. Based on the presumptive
diagnosis of DMAC-induced toxic hepatitis, they were removed from the workplaces. One
or two months after removal from the work, the transaminase levels returned to normal.
The patients had no history of significant alcohol use, blood transfusion, recent medica-
tion, and drug abuse. As a result, authors could not find any attributable cause of toxic
hepatitis but the toxicity by DMAC exposure.
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CHNOZ #Ap-2 87.12 M. Weltl, DMACE
719k JFAHSF i Az FrEnt. 9%
Z 7o ® A7 3] (American Con-
ference of Governmental Industrial Hygienists,
ACGIH, 2000)°l4= TLV-TWA 10 ppm, 36 mg/
(3] ) o 2 st glt,

DMACe] =28 T2AEdAIA 2% B33t
, AEAs), WH|, AV1E, 718 5
HA2(Weiss 5. 1962), DMACS] A
= 5 A48 oy FEAFNA 540l 3
2 B A (Kennedy, 1986a: Kennedy,
1986b: Clayton . 1994). Zgla, AANM=
DMACe) 9J& &% 5 7P s 713 to=
g2 A I tH(Spies 5. 1995b).
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DMACE 38td Fx¢ &84 o] tudx T8% AA ST 452 TR Sz B
Eol=(Dimethylformamide, DMF)9} A8} & WiEste] 547002 At Wit} ol& 439
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gARiRb e, 1999). AN, Ak 542 7 A S doF vEe] o gl 2FYE v
721 DMACH tislide Feivet weie fdl 22 AFES gllon], 54709 dle] Avtet oFE &
2H S ¥, SRS 3 IS 82 R EAER fldith F3AY 4 BF 5o
HA i Eddl= AU TdedA= Ae g AL e, T8F SHelAE IA 1 & FX
=(1994)° 9l DMACe! 9J3F =471 SdlRn & el 4= Qlde=d, 54 AST, ALT, ¥ V-
1819} =2k ek 3eH(1999)0l o8] A=2Ql =& GTP 3= E5F F4HA9ct. yrx] g 2
AR ZAE AAIE Zol iAW DMACS] 4 of  FYEAA Aoz A& A A0t AAsHA &
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Table 1. General characteristics of the patients

Duration of Initial Alcohol
No Age Sex  Department exposure consumption Smoking
symptom
(weeks) (g/week)

Patient 1 34 M take-up 15 fatigue <30 Yes

Patient 2 23 M take-up 6 fatigue <30 Yes

Patient 3 40 M take-up 10 dizziness <30 No

Patient 4 25 M polymerization 13 Jjaundice 0 Yes

Patient 5 26 F take-up 11 — 0 No

Patient 6 31 M spinning 10 - <30 Yes

Patient 7 47 F packaging 7 — 0 No
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(226~1801 IU/L), ALT+ 400 IU/L °]’4(420~
2396 TU/L) S7F=ol Az, 2% 3ol ALT7F
1000 IU/Le] Y& $5& ol =4 1149 a4
S BYth V-GTP #HA 85 TU/LeIA Hx 336
IU/L, FEFRI= HA 1.5 mg/diol|A] 2z 24
mg/dI7MA] BT 747 S EYh, FE #HA 53
g/diolA H16.2 g/dl, SHN HAA 2.7 g/dlolA
Ha 3.7 g/dlo2 717} A=A TH(Table 2, 3)

4 mbelz s A A= AARIA HBsAg(—),
IgM anti-HBc(—), anti-HCV(—), IgM anti-
HAV(H)E 2% SALAS 299, 3 289 4
At A& BT Solazlo] gl 7 zA A
A& AAHA] EaFsi

A F BEAQ Auw B
3

Table 2. The transaminase(AST/ALT) levels test-
ed for pre-placement and on admission.

Pre-placement On Admission
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g2 2w, a2la A3 e 3ud el

B So UERol] Qe AEL. suEs Aat
85 % o’de] Bel g PR RS golok &
THQHTd, 2000). 23E)2 A6 Polyole]l 9%

[¢]
Polytetramethyleneglycol® Diisocyanate®] 9%

¢l methanediphenyl 4,4 diisocyanateZ WH3-A|A
AST/ALT(IU/L)  AST/ALT(IU/L)
Patient 1 3/ 10 660 /1.417 Table 4. Dimethylacetamide concentrations in air
Patient 2 21/19 1,801 /2,396 2000.5 2000.10
Patient 3 15/ 16 536/ 420 DMAC(ppm) DMAC (ppm)
Patient 4 19/18 437/ 900 Polymerization 2.28(0.81- 3.75) 0.73
Patient 5 — 685 /1,105 o
Pationt 6 19/ 17 514/ 519 Spinning 43.58(7.07-80.10) Trace
Pat?ent . 3 226/ 490 Take-up 16.24(8.67-21.33) 2.72(0.94-6.72)
atien Packaging Trace 0.64(0.48-0.80)
Table 3. The liver funtion test results(on admission to the hospital)
Total- Direct- Total
V- i -
(IS/TS bilirubin  bilirubin  protein Aib;l;?)m HgVM?b HBsAg HCV Ab
(mg/dl)  (mg/d)  (g/di) : 8
Patient1 233 24.0 19.1 5.9 3.5 - - -
Patient 2 127 6.0 3.5 5.9 3.5 - - -
Patient3 155 3.3 2.4 5.2 2.9 - - -
Patient 4 85 5.6 3.9 6.2 3.5 - - -
Patient5 162 1.5 0.7 5.3 2.7 - - -
Patient 6 336 2.6 1.2 5.9 3.7 - - -
Patient7 103 .7 45 5.9 3.5 - - -
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Figure 1. The result of serial AST tests for the
seven patients.
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Figure 2. The result of serial ALT tests for the
seven patients
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